Background: Body composition changes with age are of interest. They related to various health problems, excess accumulation of fat increases the risk of diseases such as diabetes mellitus, hypertension, osteoarthritis, and cardiovascular disease.
Introduction
Body composition is considered to be related to various health problems. For example, obesity, excess accumulation of fat, increases the risk of all-cause mortality and diseases such as diabetes mellitus, hypertension and osteoarthritis. High BMI, increased waist circumference and therefore high fat mass have been associated with increased risk for cardiovascular disease and mortality [1] [2] [3] .
The prevalence of obesity is steadily increasing in most countries with a Westernized lifestyle. Body composition is considered to be related to various health problems. It is well established that fat-free mass (FFM) decreases and fat mass (FM) increases with age [4] . Because the distribution of FFM and FM in different parts of the body may change with age, it is of interest to determine whether the distributions of lean and fat mass change with age and whether changes in the distribution of lean and fat mass are related to the decrease in BMR. The bioelectrical impedance analysis (BIA) is a noninvasive, easily applicable, inexpensive and practical
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Excess accumulation of fat, increases the risk of all-cause mortality and diseases. Changes in body composition during the aging process result from decreases in total body water, bone mass and muscle mass, accompanied by an increase in body adiposity [5, 6] . Young and old subjects of similar body size differ greatly in the body composition components [7] . Because weight and body mass index (BMI) alone are not adequate guides of underlying changes in FFM and fat mass during aging body composition analysis has been used in the clinical management programs of elderly women. NHANES III reported an effect of age and ethnicity on FFM [8] . The relationship between body fat and BMI in Hispanic-American women was different from that of European-American and African-American women where Hispanic-Americans had a greater total body fat for the same BMI [9] . Almost one third of the women in the Egyptian are classified as obese [10] . Although, the age-related changes in body composition is well described in American and European women [11] , there is no study reported age-related.
There is no study reported age-related difference between young and older women in Egypt. Thus, the aim of this study is to determine age differences in body composition among healthy obese females.
Subjects and Methods
The study is based on 600 non-smoking healthy Egyptian females. The study included two groups of subjects. The first group was young females, aged between 15 and 25 years (median age = 19 yr) and the second group was older sedentary women, ages between 35 and 55 years (median age = 40 yr). Body weight, height waist and hip circumferences were measured according to the International Biological Programmer (IBP) [12] . Three measurements were obtained and the mean was considered for analysis. Body mass index (BMI) was calculated as the weight in kilograms divided by the square of the height in meters.
BMI of young women ranged between 30 and 32 kg/m 2 and between 31 and 33 kg/m 2 in older women. All subjects signed an informed consent statement. The Ethics Committee of National Research Centre approved the study protocol.
Subjects were collected between 2010 and 2012, voluntarily attended the National Research Centre Clinics. Subjects were excluded from analyses when the medical history indicated the presence of diseases.
Body composition was measured using bioelectrical impedance analysis (BIA) with TANITA SC -330. The same investigators performed all the anthropometric and bioelectric impedance measurements to minimize inter investigators variability. The statistical analyses were performed, using the SPSS/ PC Statistical Package version 16.0 (SPSS Inc, Chicago, USA). Values presented as mean and standard deviation (S.D.). Differences in anthropometric data, body composition, between the two age groups were examined by using Student's unpaired t-test. Stepwise multiple linear regression analysis with BMR as the dependent variable and FFM, FM and age as independent variables was applied. Table 1 shows anthropometry and body composition for obese young and older women, expressed in means and SDs for all variables. Older subjects had a significantly higher WHR, fat mass and fat% than younger females. On the other hand, fat free mass and BMR were significantly higher in younger subjects compared to older women. Table 2 shows the relations between BMR, age and body composition. Our findings indicate that a greater proportion of the variability in BMR was explained by the regression model 3 that included lean, fat and age variables followed by model 2 that included lean and fat variables and then model 1 included lean mass variable only.
Results
our study were performed under strictly controlled conditions in accordance with the National Institutes of Health guidelines [14] . BIA is a common, simple, rapid, and noninvasive method to estimate total body water and FFM in healthy subjects as well as in obese subjects [15] . BIA has been cross validated in children adolescents against measurements of total body water by deuterium dilution [16] and total body potassium [17] . Similar validation studies are available for adults [18] .
The present study showed age-related difference in body composition among obese females. In agreement with previous studies performed in obese adolescents, the higher BMR of our subjects can be explained mostly by their higher FFM as compared to older females. FFM, the metabolically active component of the body, explained 64% of the variability of BMR in our obese subjects, which suggests that other factors influence BMR [19] [20] [21] . The present results agree also with other studies reported that fat mass was increased with age, but contradicts findings reported that there is little or no further gain in fat mass in older age 40-55 [17] [18] [19] [20] . Generally, BMR depends on body composition as expressed by fat-free mass (FFM) and fat mass (FM) and on gender, age, physical activity, and nutritional status [26] [27] [28] . The lower BMR of older adults may be due in part to slowed organ metabolic rates and this may contribute to changes in FM and FFM. Moreover, other studies reported that the decline in BMR with advancing age could not be totally due to changes in body composition [29] . Severe obesity induces different agerelated adaptations of metabolism and body composition [30] . These differences might attribute to ethnic, nutrition and environmental differences. A significant effect of ethnicity was found for body composition components. There was an effect of ethnicity on FFM, Mexican elderly have different body compositions compared with AfricanAmerican and Caucasian adults of similar BMI and age [31] .
The prevalence of obesity is very high among sedentary Egyptian women and the nutrition transition in Egypt has occurred in the context of abundant dietary energy availability [32] . The loss of FFM and muscle mass and increased fat mass with aging was documented in a number of studies using a variety of methods and it appears to occur even in relatively healthy persons. Solomon et al [33] reported that basal fat oxidation is reduced in obese elderly individuals as a function of age. Decreases in bone and muscle mass are characteristic features of normal human aging. In obese women, the quantification of body weight into its fat and FFM .
Discussion
In the present study, body composition was measured using BIA on the basis of the water content in the body [13] . All measurements of body composition in components is important in order to describe excesses or deficiencies FFM that have significant associations with the risk for functional independence and survival.
The present study confirms the limitation of using BMI as an indicator of fatness or leanness. Although the BMI was similar, older women had significantly higher FM, and FM% than younger women. Muscle makes up 50% of LM in young subjects, whereas half of the muscle mass has disappeared at age 75 because of reductions in both number and size of the myocytes [34] .
In addition, the study shows that changes in fat mass, in terms in terms of percentage fat mass, might be related to changes in FFM with age. The greater decrease in FFM would suggest that the loss of skeletal muscle mass is greater than loss of non-skeletal muscle mass. Thus, the study suggests that the decline in BMR seems to be related to changes in FFM in older women.
In summary, the study defined age-related differences in body composition variables in the random sample of obese Egyptian females, aged 15-55 years.
